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SOLUTION: This dealing system has a Boltzmann calculation engine 
103 for the 

option price, and a dealing terminal 105 displaying a calculation 
result of the 

.Boltzmann calculation engine for the option price. By the Boltzmann- 
calculation engine for the option price, a boltzmann model is solved 
by a Monte 

Carlo method, price fluctuation paths of the plurality of assets are 
generated, 

the price of the option of the portfolio depending on the price of 
the 

plurality of assets is calculated, and" the calculated option price is 

displayed 

on the terminal. 
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/sx^ v h*7isB y a js # * y v v * 7* >w *f a* 5oa«KjS©d?-H7*y*«»» 

tBSP 1 6 fix ±E««Sai'5i U-">3 >S 1 4Ciot->=al/-v'3>Jtlft*^ 

ItttSo *S©«Mtt©7i^ htt*J*«¥£««*:7S'3 Vilf*S5SS l 7fctb* 10 
[01 16] 

/uiryh*^S'3>'j9S**yvytf*»ffiS50*^ f /3y«lll»SSl 7 f i . W. 
»ai<0*-h7*y *ffl*&»mSB l 6fr5ttft^fc*73'3:'iSJtiftlt:43t*5&£[© 

[01 17] 

Y*7i/a yM^fvytf**** so^KffJStWSaPi 8(1. ffffi* 
ft A* SB 4 fc J: o T»S«nfc^Kff ®»K5!ia bfca»5*»*WK-r *#a"P*S. £l© 
^Kff H»tt/«JJHfiA*» 3 fc«fc t> T £ iU? 7 £ SB 1 8tXA2h«. 20 
[0118] 

/U^r-; > » JS # V T>*f**ffa 5 ©*7f3 1 9 ti , * 

[01 19] 

GU I h LTCf-f-'J V^S* 1 0 5 ti, *i/XfACD«L10li : fg)i J f>I^iin.lSS 
e ©4g# 1 0 5 fi> - K» VjXOi^^-Of -f vyf/WxciSA^il 

©*y h 7-^*jBUfceSS, Eilig'vOf tdJL^tft, J£ tie T* © if} ti 8£« W 30 
[0120] 

•7-y«;hf-M-Xl 0 lfi, Wtt»gtfc*S^Zfr?h*:/$'3:/iaiflK:IB*Lfc 
[0121] 

tt*/U*» h*7i/3yfifite©W«#i*fCO^T, WTKBiWr*. 

[0122] 40 
B6B, Ali>6A3$-p03O0fI4*lT^8. O*- * 'J **fi 

Mff3^xy<y h*7*S/a >«*.ff«Ttt, #JJB T* * 5 IR3I t 1 - * fi « A. if 4 ^. 
Lfr ^^'yvVtf/K'ffilftB *«£*«&«£© B#iK*t* C 
A^tSOT', *7*S/a :xfl!{3l©T-*#fr<Tfc&S£©fiSJ»lr*fc#MIB©WW© 

[0 1 2 3] 

*iKDiiof-f-'jyy->xfii ooT-fi, iixf-;yA ltistsiaoa 
«**©*a©B*iRtt*t©-att*»B-r*. B*iRtt*^-auft**nar, mx 50 
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f^yAieso. ^5*-*£ji«-ro -atna, mm?.?- a 3 ias^xi@t§&. 
#ttto-sttt*agt5. -stfftfcr, wwffiA^a53 fcA^^n^o -scL^itnts 
, saixf icM5, mm*? * -zru t, ±te«Ma^i^ 0 ji-To 
ictniscawsi^ta^fe^ft^iia'J-rsctafig^oT-, m x -r -y 7 a 2^5a 3^ 

©jffitl (0 6 <D&0]tt£$SS) ^l^^St C £ £> £l^o 
[0124] 

ncigjg<ast&©it£^to asa^x^'y i- • ^7 y«HT'^5o attttfffte 

Ztt?5y*- J /3-*Xaoi«^7f>II ; tfJHi:J:5t<!) , f*5. 

[0125] 

B7*>5, 77 ^ ? - i' 3 -^Xtx/WJsiOl/y v>^x;l/tcJt^T, /U^7 I- • n — 

„ f^-7-7'>t— if--?*- (ff««*« , jg*aniii»«kot3&»a9**^««) T?a 

'J^«U^5cii'»^3, B8*>5, 7 7 -y 2 - ^ 3 - ;!/ X =e 7 s )\> f± * )\> V ~? > =E t 

75 -y > a -^Xt-r/l/fDffFfiffiffit&tf g&5<D(J, vytf/VlcioT, II 20 

©JSS^IB*^*^, 77 7 ^-^-^X^x/l'T'KLT^Sft&Mtf^titl&L 
T x Sflffil&AMM-e^BtMfitDJktf?) (^vx-TUx-f) < 3feoTV*T (L 

eptokurc i ty) , fjHii)!) 1 1 i 0 5 'J>S^i)g(fc U0fefr4D^t 

t^«$T*©5t35M©#7-r -r yxf#A-£<&-=>T*gl2;tf') (Fat-Tai 1) & 
S^j*^^?)Ane.tifcfci6-efe5o C © S tfH T « , g£#fcU AX^-y h • n-;l/fc/S 
X^-y h • 7-y McfcVT. ^7^3 >IAiti77 h - If - v*-T*igffiT*ffl§A-r5'J 
X^i'fe!), ^"^v'ayBB^^fi^-f-^ - 7 •> b •if-T^-T'SffiT'HgsrfSUX^ 

[0126] 

#(C. lEOf-f-U vyi/Xfi,l 0 0 (C <fc 5 . *^ , y?Vtf/l'Clc5<tXF'JA 30 

^-h7ty**IISltt5AXy7 K7'>3y(DfflS^liiij!i'T'$«. C 
^UiHgLT^^^a^fti^SSOlgSa^^SSKm^SfiJ^^fe^o Si§[-«f>/^X-7- h*7 

[0127] 

£fts 0 sft®&iai3S0S** < EKM«0>*iiJ&»&*7s'3 ^ffi&tf&ssnsfc^ 

[0128] 

©agO' : t : 'T*ffi^A^ft^:^»L<^i«/J^©t>©^li^«^^:•r5^7>'3yT*fe§^-^'>=P- 

0)g8«f^Uyy->Xfixl 0 0©i5?*iLT^5o COi'XfilOOli, ttSB 
V-^r y 1-f-M-X 1 0 1 h X- 04©i«^fijl 
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(BMM) lOSicCBMMlOaCtti^tS/Uyy h*/»>3 >f 
*^L, 7Vyh7VhL. $ fcf - 2 Aft Z'ft o fi#><Z> 9=7 7 -c * ;t> a - - >f y 2- 
7 i - X (GUI) t LT <Dt 4 -V > 7 ffiM I 0 5 Zmi&Z tlZo 
[ 0 1 2 9] 

?LT, ^^'yvy^f^ftSi^^y (BMM) 1 0 3ti, S9CStI«T'$D, ffi 

« • mmm • ^ » © sj w ffi a ft a* 3 , mm&ttxti® 4 , w a :/*f*s 

Ty^-ryKStfrSS 2 0 5 , Afflftgg£LT©GU I l 0 5 (04i:«ji) „ ±m 

mm ♦ si^ssA^gp 6 , iia^^ • ^[pj^-^A^gp 7 , ai&#g£gi$ 8 ^ns., isss^ 

_/r. y b 7 - 2 Z & &tS &> <D - *r v Ff-M-X 1 0 1 tSi?tlt^5„ 
[0130] 10 

i , wwm^ss i 2. -y-^^uvyspi 3, tfjiwy^TJiic&sm&mmi/^ a. u 

--> 3 ygpi 4, -KfT»7i>j^9J i 5, ffi3&]g&©M©fi*ffi • S'hffifimas 2 l 6 

, *f*s a ym&mm&2 i 7, titff^Twss i 8, a ymm&n%H2 i 9 £ 

[0131] 

(ift^„ *->XfAl 00Ht^7^7V h -9" - — $/ X x A © «fc 5 

i»?nf n fc *f £ l t & o . *>>xx a* c^ae^fc cnecgisitf fi#i*3:*i 20 
mmmmz^fiT sf-f - u >y:/Dy7A£ffl*&frc£fc<}:oT^gi-r-5;i£:#T*£ 

[0 1 3 2] 

wmmxti®3 it. sffiwt©ss©«iicit5S©T 0 , , c 0 1 . go , Rtftaia 

«*fr?!IS U-f y 3 v*f Jfctf/I/ V v y ^ -r ;KK*f 2 0 5 CA*t5. C ©^ 

y^-^ttiSf-^A^f e.n5„ !fH<li> SJ SBffi A ft SB 3 (i , W«*f *©J»f&© 
SI fcH-T S 1f *8 £ ^ - ^ y 1 0 1 2p6&HsL, 

KlCffi, ffSXi*. M M # ft © 81 JBfit £ M LT U-f >jJ?-*^S/ 3 >*flS# 

v t -r ;HS #r SB 2 0 5 £ tfiftf 5 0 30 

[0133] 

IFMfrAftgMfci:, isjyX-*7i/3yftmX;i>y-?y : £y : >\'MtiT&2 o scffffi* 

»tf-TSi«HI», Wffi-T if ©S?«r©fca6©*ft -e&3„ c © W m Aft SB 4 

IciD, WE&flSffifcfr-? cti'ttSffttsfeft^l/^y^-^^^a y *f JS # ;l/ y t y 

^ x ;l/ ft? #f SB 2 0 5lCl£t5Ci:A<T-t5„ 
[0 1 3 4] 

y z yttfoX>\'V-?y*:7 : A>Mffi& 2 0 5 ii, *%ra©f^W*«I^S^ 

T'feSo U-T V #-*^S/ 3 > Jt J£ # * *y V>t-r;KS#fgP 2 0 5 tt , «JffiffiAftSP 3 40 
5lf«»ftO«»i!)»g|», fffe£ll¥« « M I) # ft © #1 SB fit , StffiftOKlCli 
t5SOT„ , . c 0 , , go i &tf«ii«aff5»l*A* i¥ti5*fil©ifif$©«g«te 

[0135] 
[0136] 

U^>#-^^^3y.WfS^;l' , y-Ti/t7 r ;V^ffgg2 0 5©«]S8fkaf5l lti, » illi S W # 
ST*$5„ 50 
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[0137] 

a ytt&xjivvy^TfrMffiffi2 o 5 (Dwmmmfeffi i 2 it. ±mw 

CO 1 3 8] 

UJV#-*7i/3yMfoX)\,y^y^7 : )\'Mtiiffi2 0 5 <Dyy-7Vyy&l 3 it, ffi*S 

m*m.fe-c°z%o cvrctb, m^mL^ t ^ tix ^tzm^m.m-y =l u — y b y (otcHitD 

5#H 2 0 0 1 - 6 7 4 0 9 §^ffiCSL<IffiLTfe5 0 
[0 1 3 9] 

U^>#-^7 p ^3>*fJS^;l/ < yv>^7 ; ;KStfrS52 0 5<DMM~>5; l U->'3>g|S 
1 4ti, *>x#/l/D?£K:J:-3Titliu<Dffi&fr£. il & %1» t 7j r&l # * O 88 4* # ft tc S "3 

[ 0 l 4 0 ] 

I«f u-i'a vas i Ait. # ;i/ > * -r ;i/ fc J: o T^gtoSgofflte^i!)* 

[0141] 

«^^Sj>/ ^ a 3 >"gp l Ait. ^>x#/l/nj£cj;^T}ti&<DSjgK:K-f 5401/>y 

[0 1 4 2] 

u-fv# — a-T'S'a vsis^^yvv^f/nttsz o 5 o-iie^TfiJSgp 1 5 it, - 

6.ffffi^7«fPia*T*© 1 ®©M-f3M©jS£<DffifeMi'5:jLU->'3 >T'J&5. - 
IS f t *S 7 « 5£ SP 1 5it. IfttfgjnT^S^^i £ffffttnff& fcittfc-T 5 c i: <fc 0 , 
~-tSfT#fil7 LfcfrSfrM^-T 3 C So -MfT©*!7 fHB*frA:& 

#©4fr6A*l£*iSo 
[0 1 4 3] 

-s$fT#**7 lt^£^*§£-«. - ts ?f *t 7 *y £ g& 1 5 ^^iaa^Btf-y-^^u v^gp i 

[0 1 4 4] 

u-c y#-*7y 3 yttfo#i\'wy : £ : T)\'Mtt&2 o soffiMgoMoftAffi • m 

n/c*^>'3i/ssffli^(cfctts«is©s^«iiii#©aAffifeb<tt«/jNffi^wtb-r5S^^ 
®i$(Da«fiBi«©«>«^ffife u < itm'b®.**-7y 3 ym&mn® 2 1 7icmtit 

[0145] 

u-f y#-*7y a ytim#)Uv~?y tf* /i/f$#rg& 2 o 5 <d*? y 3 y mm'tikW® 2 1 7 

©^-r^-7<D^ft?r»ai-rso 

[0 1 4 6] 

u^y#-*7y3yftfoXjivvy^T>isMtf& 2 0 5 <D£Mfi%LTm%.&i 8 it. m 

«^#A*g?4CcfcoTS^^n/c±tStT[HllSfCiiJML/c^5*^¥iJBr-rS¥©T*fe5o 
C<D±Ufi®&it. SlWffi A^JgP 3 tc j; o T^iSff J^7W^^ 1 8fcA^^tlSo 
[0147] 
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u J y x~ * 7 is a y tt # )i> v ~? y * t & mm ffi 2 o 5 <o*?i/ 3 yffite&gtgp 2 1 9 

[0148] 

GUItLT©f-C-Uy^SS*l 0 5 11, ^XxAfDM^&^M^Mi&MS 

^HiAtSSiTSD, fflJ}|it5 1/^^-t/->3V<!)«IS?|llW5. 

C ©Jg* 1 0 5 * — # — K. VjXCi^i^^yf -< V^f/WX(CJ;5A*il 

©* » h y-?*m cfcGiM, e « « « ^ 0 # * Hi fc^nt%T*<Dthtii&mzm 

t5o 10 

[0149] 

T-fry b x-:?^-X 1 0 1 ti, ff«tii:t5I/>f y^-t/v'ayiaiClILft 
1f m&&m Lfc-^-^^-X-efeSo &*K ClilT* rx-*^-xj ^ t±, x-£^-X 

fttcftHkmicgmz titer-? x-^^^ig-r ^-na^teisM-rs/N- k 

[0150] 

<DT<ML^mmii£V&? I 6 OA lfrt.A3ST*O3O(0f«T\ # 20 

[0151] 

Wy#-*7v'3:yffit&ffFtiS<D0!l£0 1 Otll 1 £01 2fcgl 3fc^-r„ 01 0(i 

3 >«t&T?&3„ tiftttffrttffittfcM&ilfftQJt* if tt #7 y h * :/ ~> 3 >« & 

£fc'&mm&<Dtt*:*?o 0 l 2 fcln-;!/ • *y • = - YACt^fa 3 „ St 

0 1 3 fct:/ >y h • *y • = ^vA©*:7°v<3 yffitST*fe5„ eilfi*Mf 

<D it , ffittjb^^h^^^ayffifetJgffi^ffitSOik^^-ro 01 0 i: 0 1 1 £01 2 £ 30 

01 3T\ 51 $ D 2 1 tD3 1 iD4 1 i: D 5 1 fi*;!''; vytf/HCiSfflUfiT'J 
•5„ ®JgD 2 2 fcD 3 2 i: D 4 2 £D 5 2(i^^-y^-->3-;l'X^©3Sf5r77^>gl!j 

[0152] 

0 10*5, 7? v ? - 'y a — ;l'X ; &f;Ki#/l'7 v >^x ^Wcit^T, 3 — /I/ • * y • 
V>y ^X©fiS^^7>y b • If • V*- (*5 tffi # M g ffi C S tf^ L t/^® «) 

) T* m 'h I¥ tiS L T 5 C £ ftft * £ „ 0 1 1 ^P., 7^ >y * - 3 — ;i/ X x ;Wi # ;V y 
V > t x ;Mc It ^ T , 7 >y h - * > • v«y^X<Dti5&£;r-y f- • -*f • v*-T*5I*i¥ffiL 
. x -f -7 • 7 *7 b • • V*-T')&/hW<ffl LTt^S C So 01 2*6, 77-; 40 

^-J'a-yl'Xtf/Hi^^'yvytf/Hctfc^t, n — il • *y • 5. =.•? J*(Dm&% 7 
'yb--tf-v*-T*$*fP«L, x - 7 • 7 •> b ••«f-v*-T*iS/hi¥tiliLT^So£: 
##*£>«, Bl 3*6. 77 >y * - y a -*X ; Ef*tt#A'J' v > ^ x ;WC Jt ^ T , TV 

[0153] 

c © i 9 tc . ;i/ y v > x ;!/ £ 7 7 -y ? - ^> 3 — ft> X * x ;l/ <D m ffi ffi $ # S 5: 5 © & , 

£LT^S#I8clEM#*iJi:lt$£LT. ffi *t ffi & AM ifi i2 T* © mm & & <D Ok 0 (#7X-r 
Ux-C) *^J^^<^•^T^/^T (Leptokurc i ty) , tSJUHgiii' 1 i 9 fefrft D 50 
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fctfO (Fat-Tal 1) t 4 5 0 Atl Sn/ifefe 

[0154] 

2: (c & 5 » 
[0155] 

&fc. lEof^-Uv^i'XfA l 0 Otis, ^;l/yvytf^li:l^<t:xh'J* 10 
M©AX^r>y h*:/i/3>ffiMffiMT*IBWLfc<Di:|i0i;T?, # ;1/ «y t f*;I/^B« 

[0 1 5 6] 
[0157] 
[S95] 

[SSt 9 6 ] 



5 * 



«f^'JX*©»&®{±tBIW£&oTM-r£<DT-> 1 HOiSfrT'NfflOMy X*©»£: 
[»97] 

AT 



5 * =V$* ... 

''tot £j n 



{HA) 



& o 

[0 1 5 8] 

[»9 8] 

c = F^(l-<5) -(//3) 



30 



40 



50 
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CIS 9 9 ] 

5 * 



lol 



[ft 1 0 0 ] 

0*6 si, F~(y) = inf{*GR:F(;c)^}(#fft^gC) 
[0159] 

, ommm&p t (s, , t)it. £(Hs)«><):3ic&ik^^ > y7>^re^c«N 

[ft 1 0 1 ] 

OBBKIill***-rSJ:kK:J:-3T#6ti«. 

[0160] 
[ft 1 0 2 ] 
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dt 



35, 



+ J<Vft [S M ^»(^.. ft?0 + A T ,,(S„v 1 )p,(5 1 ,v ltft ;f) 
-/ rfv,'rf ft 5,/^ (5 , , v,', ft'; r)A s>1 (5, , v,\ ft — Vj , ft )] 



35.. 



+JVMft [5 ; v f ft ^< 5 ^'^'> + A T , (5, , v, )p, (5 ( . , v,. , ft ;r) 



95, 



-Jrfv/d ft' 5, /?, (5, , v/, ft';/) A s , (5 f , v/, ft' — v,. , ft )] 
= «5(5,.-5 i (0))5(r) 



10 



("5) 



20 



+ r o v 

3f 35„ 

♦f^ft, [^v^ /^^'^^^ 0 +A T ^(5„,v„)p w (5 iV ,v JV ,ft v ;0 

-jdv;</ ft; ^HPni^N> v i(tf i ft ;0A 5 jv . *v , n' N -* v N , m w )] 

= a(5„-5 w (0))<5(0 



30 



CIS 1 0 3 ] 

i>(5,.,0=/rfv i dft ft(S„v JfWl ;f) -(#6) 



[0161] 

75f IrK S , (0) (i t = 0©fcf « i SSOSi'J^^Ol^iWf 
[0162] 
[& 1 0 4 ] 

A T,( 5 ,> V /) 



40 



[IS 1 0 5 ] 



50 
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CO 1 6 3] 
CtSt 1 0 6] 

i i 



A S ,( 5 ;> v ,>ft -»V f ,^) 



[S107] 



10 



[Kl 0 8] 



[S109] 



20 



A si ( S i > W» ^' -* v ; > ft ) = 2 , ( v / ~* v i )&i (ft' ~* ft ) — (#7) 



[St 1 10] 



3,(v/-v ; ) 



[Sill] 



(H8) 



30 



S / (v;^v,.) = -^— -exp 



[0 1 6 4] 
[Si 12] 



40 



to ) = r 0i (1 + c 0i |v,. I + g 0i v,. 2 ) • • • (/f 9) 



CCT*, T 0 , . c 0 , , g 0 , «£&T*&£ 
[0 1 6 5] 
[ft 1 13] 

#,(ft -ft) 



(i fit {CO. 5tfSt5 0 



50 
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[0 1 6 6] 
1 1 4 ] 

A S, ( S i » v /> #*/ — v , » Mf ) » A T ; (5,. , V f ) 

m ic it , 

[IS 1 1 5 ] 

^{St.vj-jdvMdp, A s ,(5 l .,v i ,^.-v>;) -(mo) 

© i§ & & 5 o 

[0 1 6 7] 

ft 

[Sl 16] 

s * 



[SI 17] 

u =(u l ,u 2 ,---u N ) T 

[0168] 

^/l/'y^vtf^t'ti, M&MMtf^OHIStfWButc^x. £ ft 5 *> T* & fil* 

«Jft*£$^M#*F * , (v, ) It. i/ = a b-v' a Z/ L/c&fcSJ&Tffl 

feOT-feSo S^'y^ytf/K'ttftaA-^^w/^y-^T, (v , ' ) 

[@1 1 8] 

7)(v;)=j 0l .(i + c 0l .|v;|+ go ,.v;) -(mi) 

C0169] 

Co i =0, go i = 0 (Dm&lC <D&. «&M{fc$#*£*BUf;:^x. S £ t #T*£. 
[$119] 

^(v ( )-i^op[-i-ii] -(7/12) 

t45fflt\ $ -f , c©«^tov>TUiil-r3o x, =v, / T 0 , 

[IS 1 2 0 ] 
CIS 1 2 1 ] 



r 
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X — {Xy fXjy'" Xff ) 



r 



I®. 1 2 2 ] 

ii =Lx -(#14) 



m i 2 3 ] 



10 



[0170] 

[0171] 
[S 1 2 4 ] 

V = LlI 



( 



20 



= 2X2 



(#15) 



[Si 25] 



2 = 



0 



0 
a. 



0 \ 
0 



(H16) 



0 0 



30 



ii # 5 r * U f 1 * fi BIT? fc ?K 
[» 1 2 6 ] 

/ 1 



X = 



P21 



P12 
1 



Nl r*N2 



Pin 
Pin 

* 

* 

1 



(//17) 



40 



[0172] 

itsiptassRiSs^iJifcffSftBns. c 0 =o. g 0 =o©ttictt, 

l^f^Jr-fo, fc T 0 i £ <D RS fc fcU 

[Si 27] 



a,-^^ -(//18) 



tfjsarsoT*, o, *>5t 0 i **«>se:i:jye*s. (hi 4) £ffl<^nt£, n so 
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lofiRyx * © 8i & as © ffl is * % it ^ **Ha{t*0a»ai 

[ft 1 2 8] 

« -(« lt H 2 ,—%) r 



[0173] 

c 0 =0, go = 0 ©fc*fctt¥£tt#0 -CfflipfiMiM ©«ipiEaaa©J: 5 a* 

J&fcHStlcSAL^-rv**, c 0 *0, go * 0 ©fc*lC(±T , ifJItSOTf, 
[ft 1 2 9 ] 

K=2X2 

= 2LL r 2 •••(#19) 

fc&3<DT*. fBHc&saft 

[ft 1 3 0] 

- / \T 20 

[ft 1 3 1 ] 

«=2Lx -(H20) 



[0174] 

$fc» fflB8©fct^«?Mft?iJ 30 
[ft 1 3 2 ] 

X = (X| , X 2 » " * X^ ) 

[ft 1 3 3] 



v-(v„v 2 ,-v y ) =25 



40 



[ft 1 3 4 ] 

u -2LZ _1 (2x) 

-ZL2T l v -(H21) 

t&5„ C © ^ f d fi , c 0 * 0 . g 0 *0©i§£-fcW#li:&&©'e. 4" & , *B B8 © & 
[0175] 

c 0 *0. go * 0 *-r*BH«»fT5>J^#fifTMO®«- (fflRJ #«f^«-&) 

EO^TOa*S)«A>6KIBt*. C©«-&Ett, #fc N ©a» JRiWfcaifc E»£ * # * 50 



(40) JP 2004-133491 A 2004.4.30 

f^'o, fc & 3 <£ 5 fc , A7^-?T 0 , . c 0 i . go i il^^Tl^cfciOit 
[ft 1 3 5 ] 

«W - ^exp[-!^i] -(/f22) 

[ft 1 3 6 ] 

T ,.i*i - To; 0 + c 0 , 1 v tJ | + *„v lf / ) -'(H23) 

f$5o ftfc, <1 (D^^-fc^f^± ©%45t^,±^F L.^tt?. <l<D^m* 1 = 1. -. N 
C o 0> T » it ,c 0Ht -f nH\ U x-f tffcWfcOa , , -, o N ©MIB&SL 

ft?J 
[ft 1 3 7 ] 

v = (v l ,v 2 ,"-v N ) r 2Q 

cn*/a^T, ^ (H2 i) traaic, 

[ft 1 3 8 ] 

«=2L2- 1 v -(J/24) 

[ft 1 3 9 ] 

a* 

30 

[0 1 7 6] 

5*^8S^fk*«>aft?IJ 
[ft 1 4 0 ] 

u=(u l ,u 2 ,--,u N ) T 

t b < tt, & tl M Q ffl £ M ft 4* <D SL ft ?U 40 
[ft 1 4 1 ] 



[ft 1 4 2 ] 

u -(« l ,« 2 ,—,ii Ar ) r 



fc b < fi , 



50 



(41) JP 2004-133491 A 2004.4.30 

[» 1 4 3 3 

v = (v,,v 2 ,--v w ) r 

* ffl ^e.{C%W#e>O^^T*fe5^gfl2 0 0 1 - 6 7 4 0 9^^ffiRt>*^^2 0 0 

2-32564^^fflfCpL<UiWbTfe-5^;l/yvy^7 J ;l'TMffi^(Dffi*S^ffi)(D|SfT 
/SX^fg^-es^SfCfcl^T, #^#^©31$ (OtctbiC. i£ (H5) tf) ,fc ? fC jg it £> 

RU x ^oM&SHc-f 3 * ifM££it LET c tfCcfctK Bf £ t = A t fc *> (t 

[ & 1 4 4 ] 10 

J il 

C0177] 

0 1 - 6 7 4 0 9^^SRtf!Rfg82 0 0 2-3 2 5 6 4*§&$BK:Pi£;*ftrc7j8;£fiJffl-r 
[0178] 

tt, {illliioifdtt**^^*?**^^*©?, fit*© <fc o & *f 2St jE SI # ft 

OiSST'^^T^T (Leptokurc i ty) , U ifi* Z ^ m & t'J>?i/^« 

■pSlttfO (Fat-Ta i 1) t 45il^aga < ® 0 Atl5 C t A' Wl t 4 5« * 

[0179] 

^^©^;l/^vy^-r;l/^ffl^fcWffi7jffiOHf^*giWLfc„ *k, 0 1 4 &t>*0 l 5 fc 

its, 

[0180] 

CD i/ Xt J* 5 0 Ott, H^SBx-*^ — X5 0 1 £jIfiLTii2c£>il£c8B'r-#£:$iA ! 2* 

H-fiy^^ (BMM) 5 0 3 tCOBMM 5 0 3 0(ilAt«fiS^fi*i^L, 7 V > h 
77hL, Sftf-jiA*Sfi5ft»oy77-f **a-f—f y>-7i-X (GUI 
) i: LTOSK8Wfi->Xf A4g* 5 0 5 £ M £ ft 3 „ 
[0181] 

? LT, #;l/y7>tf;HHxyj7> (BMM) 5 0 3 (i. 0 1 5 miHT* & *) . 40 

«&$g©¥i9ffi • • «7j fa © «J IB ffi A £ SB 5 3 , ffffifeff XtiSf. 5 4 , fit ft ft* 

^WJ&ffrt/Vvyt-ryHIWSBS 5, AHJ^ggtLTOGU I 5 0 5 (0 1 4i:±tjl) 

, jiaftft • # ft # ft a ^ & 5 6 , slsc^i^sp 5 7 m. &sft«j«c«'r-***&€r 

[0182] 

?IT, «l»S33£»j&#/l/yvy*7*;b»*f»5 5 & 2 5 fc, WJSHfcSB 6 l, flJWffiS 

^3^6 4, «t&«g68^#ftKtHJS$6 5, ~mfi&TWfeffi6 6 , £tSfir&7 ; H£a$6 
7, M & 8168 45 # *p |® & 6 8 , ffiM&iSgB 6 9 Lt^So 

[0183] 50 



(42) JP 2004-133491 A 2004.4.30 

tt&fo 0fl*fcf, *->Xf A5 OOiLt^^Tyh^-A-i/XfAiOA^^iSti!! 

its->xf A^Sfflt5i:i:*^t«„ sft, «sg{4^©£ffc©^-rM£§ifT-r3 

£> © T* & 3 „ 
[0184] 

» HUB A # » 5 3 (is fFfflB^^(Dloco{Sl^iJX^fcU<«ffiiS©{SI^UX^©^-h7 
.*'J*tItSJOT 0 , , c 01 . g o , &tffflHMfT?J£ffil£M£*tiS#;l/y v 10 
y^x/HSflrSBS 5f;:A*-r5o C © t< 9 * - * tt © t- * % % <b ft S . » 

SL<t4, HJWffiAftgB 5 3 14, 1 OOftfifcU L< tt«R©«l»y X* 

- h 7 * u *tnt stitMa&as^-^-x 50 1 a* u» m u^^sf 

5 t HI *J -r 5 o 
[0185] 

ffffi^^A^gP 5 4 14, «»jR*3£*f£#A/ V v 5 5 ©i¥ A£ "T 

SMIt'feS. «»SJIffiJ#*S#/I/V WP#f» 5 5 ©W fl5&# t (4. 

*n>tf*Sli»5 5 ICfeSKfrBR, » flTT S H * * # , «^^SS (iH^ffi) ©« 20 

*77ytf*Hr95 5 (cSg? 5 C t **T?# *„ 
[0186] 

«RSi£»is**yTytf*»if»5 5 it, *anB©tf^W4*j«a*-e*s. aei - 

*KBt*s©T 0 , , c 0 , . go . Rvmm&fkftwz xti l , mmzkft a^sb 5 4 

fr&«l*»M*Sfc*©/<-*>*-f/l'fl«©Wtt*fl : *AaL, M*f§l© 1 o©« 30 
^'Jx^fcU<t41Sia©«I^Ux^©4?-h7*U*(coi,''T ; e>f-A;l/PftJcj;»), # 

[0187] 
[0188] 

, »«»«0 100fi!RiJXj'feb<tti»Ofi»'JXj'<!)3l?-h7*'J*caft«Of 

tan, s&s&fc*, n*«gft7jfii*«5JHfl:"r*¥®?*s. 40 

[0 1 8 9] 

fiUftSWjeWJS^/I/y t vtf^Wtf * 5 5©#J»HfiS£S&6 2 (4, ±fE#J88ffiAjlgfl5 
3©tfi^K:S'cJv^T^ffiJ>f^©io©^^yx^tu<{4^a©«^UX^©5l?-h7^ 

[0190] 
[0191] 

4t4, tyf A^oStriot, ]&ft#*©«*#*eS^T»*««*»' 50 



(43) JP 2004-133491 A 2004.4.30 

[0192] 

iifi#ft-£|S]#*i>A*lS&5 6 £ 10<9ffil&yx*&L<ttM©{$l£yx*<D;i?-b 

a # ft © # *u * xtst %o 

[0193] 

«BI8»^3*lSsK>l'y v > * x ;l> »¥ #r 95 5 5<Dffl&M^#«»£i'5; l l,->' 3 i/gP6 10 
4(±, tVf A/PnglCt^T 1 O © & g& y X * & L < & ^ffc & $1 'J X ? <D # — h 7 * 

[0194] 
[0195] 

y v> tf*/I/»«r» 5 5 ©-Kff*7WJe* 6 6 (i » -Kfr*»»7 U 

fc^5*»*WK"r«sjR-e*s. cct*. t— tsfjj fc'it» lgoistiioosRij 20 

[0196] 

«»»»^»IS#A/ W >t 7*/l/»«f» 5 5 O^Kff »7W^» 6 .7 tt» fFffi^ff A*S5 
5 4 Ci'3T»£«hfctKfTl»taiLfti'Sfr%W(ft5faT?»5. c©^iSfT 
Sfttt. WmmXi3 3 5 3 tc «fc o T^«fr»7 ! W^» 6 7CA*?n5„ 
[0 1 9 7] 

*8B©6i^ma^)B«-r 5o 30 

[0198] 

«»»»S3#lS**y W*-r;I/»W» 5 5 © 1 o©«RU X ? & L < B % ft O fii St U X 

^o*-F7* y * © m & s a* 6 9 a. ±e»**iea«ff68*6a*stifcio 

[0199] 

h7* U *4>ttBft»%HJ2J"r*. C ©4g* 5 0 5 V 7 X 

oj;34«'fyf-f yyf/wxti8XA«isti, * fc 7* -r x 7u-r km u, 7* 40 

'J > * fc <fc 0 7 y > h 7 7 h i05'XfiAO*y h7-?4ICfte2, EtSl 
[ 0 2 0 0 ] 

a^ssx-^^-x 50 Mi, injj«tt«io«)fiR'nnb<Biso«»'n 

h 7* U *fcH3i bfcflHB*»lft bfcx-*^ — XT*S. ft*, CCt' r-r- 
[ 0 2 0 1 ] 



(44) JP 2004-133491 A 2004.4.30 

[ 0 2 0 2 ] 

g 1 6 fct, BlfrP>B2£-£<D2O<7)^!lK:&*LT0-'3o *M1&<DBm<D t ■< — U y 9 > 
XxA5 0 0 T'&, HXf^B 1 T-iStS I -D<DU®iV X ? >L L < ItmgKDU&lV 

-r5io©«^yx^feL<(iffiig(©ffl^ux^©a*si5t^^flJi:©-ai4^«^-r5 

[ 0 2 0 3 ] 

«fifcflffffl©W*Hl 7 fc H 1 8(c^f 0 HI 7(iloO«RUX^t,U<aiStOffi^ 
U X*0#- h 7* U *©«fi*&« (**«) 58*#?UT*&5o tit tt « R* & 8H 
) 01 77. ♦v-^E 1 l I4#;l/'y t> 10 

t-riHc «fc St^^ft. ^i^E 1 2 tttt&OtfttiE&ft-ffilc <fc £ t O 

T*fe5o 01 s &h 1 7 <D&m*mmmmftmicw.LT7u y h Lrzi><DT°3bz 0 mi 8 

•e, ♦v-^f l iti#>l/y'Ty*f J ;HcJ:*«R&« Jffi^^flJ, Hit F l 2 

liiICtt9Tfil»»*»H}t5i:tntf, »£Lfc±ffi©JB*«©/<-"fe>*-f)l/fflff 

[ 0 2 0 4 ] 

-tr>*>Ol/ffi (9 9X**OA-fey>'f*I) £«gmfT 3 fc, fit 3)5 © ftft IE M ft *P 20 
©«BM*B:#/I/V T >*7*;I/©«|»SCJt-^Tii*Wfllilcfto T^5. ±ffi 1 
-■fe>*'-f;l>tt (9 9 % IS 3 - -t: * -OHI ) ft # <D 2* f& IE SI # 

*Ofi»Stt*)l/'5'"rytfA'Ofilllfifctt'«Tl/h»«lc4oT^8. *f S IE SI # © 

fiS^St^/l/^v^^-x^o^^^cfiiia l o o — -fe v * >r yi/ft fc ifi v» # # # v 
flg ft & 3 „ 

[ 0 2 0 5 ] 

SOftSIOifigf^oT^T (Leptokurc i ty) » i: 
<h£t^ £8 (Fa t-Ta i 1) i4*»*«<*0An6nftft»f C 30 

oH-»«lT*tt, ±ffii — ;l> ft (9 9%*«o^ — "fev*W/l/ft) * 

4§. ±ffii --fev*>r*4t (9 9%i^SA--(r>^^/l'I) *«» 

[ 0 2 0 6 ] 

til±K9!Lfc J: 5 tc, # % TO tc <fc til* , fijffl T? £ 3 v - ^ y h T- <D % 51 * « £ 

^z%^mm<Dm&*mfr&t>i£rz#~ hy * v xzmm&t? z*zfy a yRxfmmv 

[ 0 2 0 7 ] 

S fc » W ± IH W b <fc 5 C . # « W K J: n HT , i-3©«RUXi"E,U<(i1ifRO«BIUX 

, EC ? JIF ffl H * & » # S lc IS Jfl Lfc#;l/y Y>ttlxyyy^lx, fiRStt^fffillftS 
*± i: o T . 10©&&yx*&b<tt$!&©&&yx?©#-h7*y*©WIC&gil 
«»***ll«-rs c i: tfT*# S. 50 



(45) 



JP 2004-133491 A 2004.4.30 



[02] 0g 2 2 5 ¥^ttfflO0^lRi$C 3©^77„ 

m # © st m & & m m. t <o jt m z * t v ? 7 D 

[05] ±13 0^^ - U V;7*v/Xf i(C*5lt5'Ut7 b * 3 yffi&Wffi^tT?^/!/ 

•yY>€f;HI-»x>->"yoffllislc^it7n -y ^0„ 

[06]±IBOX'<'-'Jyy'>X-rAt < J;5®iSH-S[S!iSi^^-r7n-^^-h„ 
[07] ±E<Dx-f-'Jy^->X-rAtc<J;-3T*i6fcAX^r-y h^-^->3>ffitSWffi©eil 

T*£!K /<X^y h • 7> baMTMte£IiCMfllite©lti::/*y h * 7 * 3 > ffi® £ JMIM 
[09]*^^©^2©^ffi©^SO7 J W'-U>^v'Xxi*(Cfelt51x-r>#-^-^ , ^3 

0!l T* & >K 3 — )V - *y • v-y^XOfrffiffi*&i:M«^ffit&<OJti:3 — ;!/ * 7 3 > 15 

t n « & m © it (o m # £ ^ u fc y 5 ^ o 

[01 1] IfflCr-f-'Jyj'v'XfAICi-jTSftfeV'f V*- t7°'>3>i1Sffi© 
& D , h • • ■*7y*X©frtttttei:MMfllilfc0Jfcfc:7 , y h^T'v'aVffite 

[0 1 2] IfaOr-f-'J y^-^XfAtCioTf J6ftU^y#-*7°->3 ylfefffiD 
€&JT?& !K - • ~ - &<Dn&m& £ (0 it £ =i — * 7 is a 

tIfil««ottoii«^il,fty77„ 

[0 1 3] ±IB©7^-y>^^XxA£<fc^T*&fcW:'# — ^y^3>ffi+SWffi© 
[0 1 4] *S!OS^8ffffli'Xf A©S3C|lffi©giO>'Xfi,li*g-r7Pv 

* 0o 

[0 15] ±fB©«l&ftM~>X-r .McfcttS 1 -cxDUmV X^i>L< (± « IS <0 « Bfc U X 

[016] ±m<DU&nmmi' xt- & zMMmw&mztt-? y a-* * ~ h D 

[0 l 7 ] iEOfiififfiv'XfAiCi o T*46fc«^«Sffi<DMT-fe 0 , l 
U X ? & L < ltmm<D®Bi V X * <D#- h 7 * U *<D&^£& («&«g) i:5t$ffifiOii 

[0 l 8] ±IB<Dffi^^Wffi^X7 L AtC<t o T*i6fcffi^^?Pffi«e!lT-fc 0 , l 

U x * L U x h 7 * U (M^Sg) 

© IS # £ S L fc ^ 7 7 „ 

4 ■wmik®-\-h& 

5 -;Uir"; h^-Z^H v > x /I/ 8¥ #f SB 

7 - ig|8»# • 7? [6] # ft A 77 SB 

8- ats%^a 



(46) 



JP 2004-133491 A 2004.4.30 



1 1 
1 2 



1 
1 
1 
1 
1 



3 
4 
5 
6 
7 



1 8 



1 
2 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 



9 
1 
3 
4 
5 
6 
7 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 0 
1 0 1 
1 0 3 

1 0 

2 0 
1 
1 
1 

5 0 0 
5 0 1 
0 3 
0 5 



2 
2 
2 



5 
5 
6 
7 
9 



5 
5 



-&tfr»7fiJ3£* 

-Kfr»7«i£» 
^Kff»7W«S 

x -< — u y 7 is X-T L, 
fi®Sjg<D«te<Dg*:ffi • a /h ft IF t& ffi 



10 



20 



30 



(47) 



JP 2004-133491 A 2004. 4.30 



I® 1 ] 



I® 2 ] 





[0 3 ] 



I® 4 ] 



tO&DOO 

roar 



oat 























i 

21 
















a 


aao / 






I ma 

1 00 

V- ~on 


m o 


U'LUDIMnsO I - 




C4 _ 




ib m o 



-flj -ax -at 



at as 




(48) 



JP 2004-133491 A 2004.4. 



I® 5 ] 



I® 6 ] 



^V7VtrJHt»X>*>"> 103 



4 



11 



— C 

13»_ 



r 

yi2 



14, 



15 



16 



3 



17 



1 \ I , 

— ^ £fctfi»TWgfl U — ■ 
19 



101 



At 



3 



H GUI 



105 



6» 



8 



___ j 




[0 7 ] 



[0 8] 




(49) 



JP 2004-133491 A 2004.4.30 



[0 9 ] 



[010] 



3 



.205 



C 



3 



r 



11 



12 



13 



21 



5 



tx&Kgafffea 



21 



21 



101 




■I QUI f 



.105 



.6 



.8 




1£-02 

0.5 as 



0.7 as 0.9 1 1.1 1-2 1.3 1.4 1.5 



[011] 



[012] 



1£*00 



1.E-04 




-rrr.-~- n*— 



as as 0.7 as a& i i.i u u i.« is 




IJE-02 

os oe a? as as 1 1.1 1.2 1.3 

fT««»/isiR&«fc 



1.4 1.5 



(50) 



JP 2004-133491 A 2004.4.30 



im 1 3 ] 



[014] 




1JE-04" 1 : ' 1 ■ ' 

0.5 as 0.7 o.8 as I 1.1 U 1 .3 1 .4 1 .5 



o 

10 



I 

o 
o 
10 



[HI 5] 



[016] 



S3 



501 



55 



I mm — K 61 



r 



62 



< 


> 





6 \ 



«ga«»a» 1 



6 \3 



3 

3 



— H l » 



5* 



gBffi*tttt 1 













1 






j GUI \ 



505 



56 



57 




(51) JP 2004-133491 A 2004.4.30 



[H 1 7 ] 




aoo an a 40 an am tjoo 1.20 1.40 1^0 ijo 100 



[018] 





101 












toe 








■ 

- 


* 




/Z<* 


,~ „....«•« 




99 




;f Km 




; 










i 


i I ;■ 




98 






T 




» 








1 




S 
» 


97 












■f 
















96 














95 
94 













1.00 1.10 120 IJO 1.40 150 1.60 1.70 1.80 1.90 ZO 



(52) JP 2004-133491 A 2004.4.30 



(51)Int.Cl. 7 F I T-V3- K (##) 

G 0 6 F 17/18 D 
G 0 6 F 19/00 1 1 0 

(74)ftSA 100108707 

#S± W Mi. 
(74)ftSA 100095500 

#S± &m IBfti 
(74)f^A 100101247 

#S± MB «- 
(74)ft®A 100098327 

fm± Oh® mm 

(72)5B£# YlW WK 

w&i i mi i i m&»sn 2 s 1 ^ ^tss^ttigSB*/ 1 mxmft 
ttsa 1 ijw 1 1 ittBMW 2 s 1 # ■ tfc££ttj£2&j 1 wu&h 

(72)5»g «± ffW 

jraa 1 is/ 1 nwrn j 1 iwkmw 2 # 1 *t *fc££*±3c£&j 1 igicsrt 

C7»58B# /IIS iEfg 

#$/ 1 mu 1 1 mmzm 2mm \ mxmft 

(72)%W# SLt ftW 
C72)»»g S/ll ^ 

w»jisni«m*KH;imr6 6S2 hcstvtv- • vu a-fa xaessart 

F 2— A(#%) 5B056 BB61 BB64 HHOO 



